





















































  Developing a hierarchy of global models capable of skillfully 
representing  
  the global aerosol distribution as depicted by available in-situ and 
remotely-sensed measurements 
  the microphysical processes needed for parameterizing cloud/
precipitation-aerosol feedbacks  
  Aerosol interaction with earth-system components 
  Developing a comprehensive aerosol data assimilation 
capability for constraining and calibrating aerosol transport models, 
including the estimation of emissions needed for driving such models 
  Developing an aerosol forecasting capability in support of 
NASA field campaigns.  
  Developing an aerosol observing system simulation 
capability for aiding planning of future NASA observing missions.  
4 From weather to seasonal to decadal time scales 
5 
6 
Global, 25 km, 72 Levels, top at 0.01 hPa 
Non-hydrostatic 7km global meso-scale simulation 
8 
Global, 14 km, 137 Levels, top at 0.01 hPa 
QFED: Quick Fire 
Emission Dataset 
  Top-down algorithm based on MODIS Fire 
Radiative Power (AQUA/TERRA) 
  FRP Emission factors tuned by means of 
inverse calculation based on MODIS AOD data. 
  Daily mean emissions, NRT 
  Prescribed diurnal cycle 
JCSDA: inclusion of geo-stationary information 
Non-hydrostatic 7km global meso-scale simulation 
Modeling Interannual Variability 
of Biomass Burning Emissions 
  Parameterization: 
11 
  BB emission anomalies respond 
directly to precipitation and 
surface humidity conditions 
  The normalized Canadian Fire 
Weather Index captures the 
fammability conditions as a 


























































































































Aerosol Data Assimilation 
2014 NRT Configuration 
  Focus on NASA EOS 
instruments, MODIS for now 
  Global, high resolution 2D 
AOD analysis 
  3D increments by means of 
Local Displacement 
Ensembles (LDE) 
  Simultaneous estimates of 
background bias (Dee and 
da Silva 1998) 
  Adaptive Statistical Quality 
Control (Dee et al. 1999): 
  State dependent (adapts to 
the error of the day) 
  Background and Buddy 
checks based on log-
transformed AOD 
innovation 
  Error covariance models 
(Dee and da Silva 1999): 
  Innovation based 
  Maximum likelihood 
 13 
14 
Used for GEOS-5 
Forecasts for 
Next cycle 
GEOS-5 Meteorological DAS 
In collaboration with NOAA NCEP, ESRL 
15 
GEOS-5 Aerosol Assimilation 
Phase I: EnKF Only 
Aerosol Observing System 
































































































ICAP Multi-Model Ensemble Dust Forecast
International Cooperative   
for Aerosol Prediction  
(ICAP) 
		

















"**	 #	,)	 <6<	 //"	 $	




#	,)	 <<6	 01	#	 1		
/	 #	,)	 	 01	#	
1*	
/$	





ORIGINAL MODIS AOD BIAS CORRECTED AOD 
AVHRR NOAA CDR AOD 
AERONET Comparison 
22 
Coastal and Island Stations for 2003-2009 
550 nm 630 nm 
ORIGINAL CDR AOD Bias Corrected AOD 
23 
24 
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  Observing System 




A framework for numerical experimentation in which  
observables are simulated from fields generated by an 
earth system model, including a parameterized description  
of the observational error characteristics.  
 
Simulations are performed in support of an experimental goal. 
35 
36 
  PDF based sub-grid 
sampling of GEOS-5 
fields (ICA) 
  Spatial “clumping” 
  Radiances for 27 
MODIS channels 
  Cloud and aerosol 
extinction, ssa, phase 
function 
  Operational Retrievals 
  Clouds: MOD06 
  Aerosols: MOD04 
37 









































































AVHRR NOAA CDR AOD 













AVHRR Pathfinder Atmospheres - Extended 
PATMOS-x Dataset 
  Version 5 Level 2B  
  0.1 degree sampling (not 
average) 
  Period: 1978-2009 
  Inter satellite calibration 
(MODIS reference) 
  Bayesian probabilistic 
cloud detection (CALIPSO 
reference) 
  cpd <0.5% 
Neural Net Retrival 
  Ocean Predictors 
  TOA Reflectances  
  630 and 860 nm 
  TPW 
  Ocean albedo (wind) 
  Solar and sensor angles 
  GEOS-5 fractional AOD 
speciation  
  Target:  
  AOD at 550 nm 





Russian Super Bolide of 2013 
46 
3:20 UTC 15 February 2013 Gorkavyi et al., 2013 (2013) 
Chelyabinsk Meteor  
Dust Plume 
47 
As seen by OMPS Limb Profiler Gorkavyi et al., 2013 (2013) 
Chelyabinsk Meteor  
Dust Plume 
48 
As simulated by GEOS-5 Gorkavyi et al., 2013 (2013) 
